Excessive neutrophils characterize chronic pressure ulcers.
Although it is well recognized that pressure-induced ischemia initiates the formation of pressure ulcers, the many complex mechanisms responsible for the pathogenesis of these ulcers remain poorly understood. It has been reported that chronic ulcers contain an elevated level of proteolytic enzymes, especially neutrophil-derived matrix metalloproteinase-8 and elastase. This evidence suggests that neutrophils are a major component in the pathogenesis of chronic pressure ulcers. Therefore, this study characterized the cellular components of chronic pressure ulcers. Three-millimeter biopsies (6 mm deep) from granulation tissue in pressure ulcers were obtained from 11 patients. A total of 14 biopsies were obtained from these 11 patients for analysis. A portion of each specimen was fixed in formalin for routine histology. Other portions of biopsies were frozen for analysis of myeloperoxidase activity. In addition, cells on the surfaces of the ulcers were collected by lavage for histologic characterization. Routine histologic analysis of all 14 biopsies of the pressure ulcers showed regions near the surface of each that contained dense neutrophil infiltration associated with edema and apparent marked matrix dissociation. In the deeper regions there was an increased density of blood vessels, and many contained rounded endothelial cells surrounded by migrating neutrophils. Cells collected by lavage from the ulcer surface were prepared by Cytospin and found to be greater than 95% neutrophils with occasional large macrophages actively phagocytosing depleted neutrophils. In addition, there was a significant correlation of myeloperoxidase activity with actual neutrophil counts in the ulcer biopsies further confirming the dense presence of neutrophils. These studies directly show that there is extensive neutrophil infiltration in chronic pressure ulcer granulation tissue. Furthermore, the persistence of neutrophils and their destructive enzymes appears responsible for the extensive matrix dissociation and thus contributes to the chronicity of these ulcers.